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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 MALAYSIAN SEWERAGE SYSTEM 
 An effective sewerage system ensures sewage being treated and disposed in a 
safe manner. Sewage includes human waste, urine and wastewater from kitchens, 
bathrooms and laundries. Sewerage systems are designed to collect, transfer, treat and 
dispose of human waste and wastewater. The system serves government, domestic, 
commercial and industrial properties in economical and environmentally responsible 
manner.  
 In some countries the sewerage systems are designed to treat commercial and 
industrial sewage, toxic waste and manufacturing waste. However Malaysia’s 
sewerage system treats only human waste and household wastewater. Industrial and 
trade waste is treated separately by on site industrial waste treatment plant. None of 
the industrial waste or trade effluent is allowed to be discharged into existing 
sewerage system. 
1.2 IMPORTANCE OF A SEWERAGE SYSTEM 
 
 In certain places in Malaysia, where there are no sewerage systems, sewage 
ends up in waterways. This is usually due to toilets discharging straight into the 
waterways or sewer pipes discharging into the sea. Irrespective of the manner, in 
which the sewage ends up in our waterways, it can have detrimental effects on public 
health and the environment. Untreated human waste may carry infectious pathogenic 
organisms into our rivers. Such polluted rivers cause the spread of diseases like 
cholera, typhoid and hepatitis A. polluted rivers will contaminate sea life, particularly 
fish, cockles and prawns. People who eat this contaminated seafood can become 
seriously ill. Incidents of waterborne diseases such as these are not uncommon in 
Malaysia and have often been traced to sewage contaminated waters. 
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 Other than the tremendous public health risk that untreated sewage poses, it 
also pollutes our environment. This is because sewage is able to consume oxygen 
normally found dissolved in river water, for example, will mean that eventually the 
river will lack sufficient oxygen to allow aquatic life and plants to survive. 
 As a result of this, there will be drop in supply of seafood and aquatic plants. 
Aquatic plants produce oxygen, which keep the river alive. This vicious cycle will 
eventually result in the river being “dead”. A dead river emits an unpleasant odor, is 
unsightly, poses a health risk and does not support any plant or animal life.       
 Sadly enough, today 72% of the rivers in Malaysia are polluted and 65% of all 
pollution loads has been identified as raw sewage. A step towards keeping our rivers 
clean is to treat all the sewage that is generated by the community.  
 
1.3 SEWERAGE SYSTEM 
 A modern and efficient sewerage system is vital of a developing nation such 
as ours if we are to successfully move towards Vision 2020. A reliable system will not 
only ensure that our increasing population is kept away from unnecessary health risks 
but also that our water resources are preserved for future generations. 
 Sewage comprises of various pollutants that enter the sewerage system from 
domestic, commercial and industrial premises. It is more than just what goes down a 
toilet as it also includes wastewater from kitchen, bathrooms and laundries. 
 Many of our activities at home generate pollutants that find their way into the 
sewerage system. Unless treated at a sewage treatment plant, raw sewage and 
pollutants can end up in our drains, rivers and coastal water. It risks public health, 
contaminating water resources and polluting the environment. 
 In Malaysia, sewerage systems range from simple toilets providing little or no 
treatment to sewage to modern sewage treatment plants that employ mechanical 
means to treat large volumes of sewage to acceptable environmental standards. 
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WHAT ENTERS THE SEWERAGE SYSTEM FROM HOUSEHOLDS 
              
      
      
  
      
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure : 1.1: -  Source : Indah Water Konsortium 1998  
 
 There are various sewerage systems that produce effluent of different 
standards. There are simple toilets, where sewage undergoes no treatment causing it to 
be highly damaging to our environment, to the more modern mechanical plants that 
are able to produce Standard “A” effluent. Sewerage systems can be categorized into 
two board categories that are unconnected sewerage systems and connected sewerage 
system. 
TOILET 
 
Faeces, toilet paper, 
Urine, 
Sanitary goods, 
medicine, 
Bacteria + viruses 
Disposable nappies, 
Toys 
BATHROOM 
 
Shower/ bath water 
Soap 
Hair 
Nail Clippings 
Toothpaste tubes 
Toothbrushes 
Blood   
KITCHEN 
 
Sink Water 
Leftover food 
Fat + grease 
Cutlery + Glass 
Tea leaves 
Coffee Grinds 
LAUNDRY 
 
Clothes Washing 
Detergents 
Lint 
Household 
Cleaning bleach 
SEWERAGE LINE
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1.4. UNCONNECTED SEWERAGE SYSTEMS (TRADITIONAL TOILETS) 
 Simple toilets come under this category. These toilets were very popular 
before the modern day toilets came into the scene. Depending on its make, there are 
two types of traditional toilets. Firstly, toilets that do not treat the sewerage and 
secondly, toilets that partially treat the sewage.  
1.5. CONNECTED SEWERAGE SYSTEMS  
 In connected sewerage systems, sewage outlets from a number of premises are 
connected to a sewage treatment plant via a network of underground sewer pipes. 
Modern and efficient sewage treatment plants are the best way to treat sewage. 
Connected sewerage system generally comprise of a network of underground sewer 
pipes, pump stations, sewage treatment plants and sludge treatment facilities. 
Connected sewerage system generally operates by gravity so sewage treatment plants 
should be located at the outlet of drainage catchments to capture all the sewage from 
the catchments without the need for costly pumping.  
1.6. MECHANICAL PLANTS 
 In Malaysia, 11% of treatment plants are made up of various types of 
mechanical plants. These plants run on mechanical equipment that accelerates the 
breakdown of sewage. In the long term it is hoped that Malaysia’s sewerage system 
will be made more efficient by standardising the types of plants used.  
 The diagram below shows an extended aeration plant where air is bubbled 
through sewage to accelerate the breakdown of sewage by bacteria.   
 
 
 
 
 
Figure : 1.2.: - Source : Indah Water Konsortium 1998 
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1.7. MONITORING EFFLUENT  
 
 Various pollutants in sewage are analyzed in order to understand how sewage 
should be treated and to examine the effect of treated sewage (effluent) on the 
environment.  
 Effluent from all sewage treatment plants is sampled at regular intervals and 
analyzed in modern laboratories to ensure it complys the required standards. These 
tests are carried out as part of a monitoring programmed to ensure that Indah Water 
meets its operational license conditions and that its’ treatment processes are operating 
efficiently. This provides for a cleaner and safer environment that improves the living 
conditions of Malaysia. 
 The two most important parameters measured are biological oxygen demand 
(BOD) and suspended solids (SS). BOD is a measurement of the amount of oxygen 
sewage will consume over a given time. High BOD means that sewage will rapidly 
consume all the oxygen naturally dissolved in streams, rivers and lakes killing all 
aquatic life and turn the water septic and smelly.  SS is a measurement of the 
undissolved material in sewage. High SS leads to sludge deposit in the waterways 
causing significant environmental degradation.  
 
Table 1.1.: – Effluent Standard by Environmental Quality Act (1974) 
 
 Biochemical 
Oxygen 
Demand (BOD) 
Suspended 
Solids (SS) 
 
Oil & 
Grease 
 
COD 
STANDARD A 20 mg/L 50 mg/L 0 mg/L 50 mg/L 
STANDARD B 50 mg/L 100 mg/L 10 mg/L 100 mg/L 
 
 If the effluent is discharged upstream of a water supply intake point, it should 
meet Standard A. For effluent that is discharged downstream, it should meet Standard 
B. These standards are set by the Environmental Quality Act (1974). 
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1.8. OBJECTIVE  
 The objective of this study is to determine the most effective aeration device 
in wastewater industry by monitoring their oxygen transfer and costing which 
includes operational and maintenance cost, the capital cost and electricity 
consumption of each and every aeration device. 
 
1.9. SCOPE OF STUDY 
 The study consists of a thorough experimental work at five sewerage treatment 
plants using five sewerage treatment plants with five different aeration devices. The 
five sewerage treatment plants were observed based on their oxygen transfer level. It 
was carried out by using dissolved oxygen meter on a daily basis for one week. 
During the experiment, five sewerage treatment plants sampling were carried out in 
order to monitor the BOD level. These would enable to verify the most efficient 
aeration device while meeting the Standard as required by the regulators. 
 There was also a study on the energy saving of different type of aeration 
device.  It was carried out by monitoring the electricity consumption of aeration 
device for a period of six months. Capital cost and the operation and maintenance cost 
were also taken into consideration as factors before deciding the most effective 
aeration device. 
 
